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129.
ON   THE   THERMODYNAMIC   EFFICIENCY   OF   THE THERMOPILE.
[Philosophical Magazine, XX. pp. 361—363, 1885.]
DURING the last few years the thoughts of many electricians have turne to the question of the possibility of replacing the dynamo by some develoj ment of the thermopile ; and it is, I believe, pretty generally recognized the the difficulty in the way is the too free passage of heat by ordinary conduc tion from the hot to the cold junction. The matter may perhaps be place in a clearer light by an actual calculation, accompanied by a rough numerics estimate applicable to the case of German silver and iron.
If t, t0 denote the temperatures of the hot and cold junctions respectivel; e the electromotive force per degree Centigrade, the whole electromotiv force for n pairs in series will be represented approximately by
ne (t - 4).
The magnitude of the current (0) is found by dividing this by the sum < the internal and external resistances (_R0 + J?); and the useful work dor externally per second is RQ-. It reaches a maximum when the extern; resistance is equal to the internal; and its amount is then
The value of the internal resistance R^ depends upon the dimensions an specific resistances of the bars. Denoting the latter quantities by rlt r2, an taking o-1? <r2 to represent the areas of section, the common length being we have
£o = ?n phase at the focal point. Now suppose that the mirr rotates through such an angle that one vertical edge advances a quarter of wave-length (|X), while the other retreats to the same amount, and consid the effect on the phase-relations at the point in question. It is evident th one extreme wave is accelerated and the other retarded by %\, and that tl phases are now distributed uniformly over a complete cycle. The result therefore darkness; and the effect of the rotation has been to shift the ima through half the width of the central bright band which, with accompany!]st of wind from bellows.
